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Unilateral lower extremity paralysis after coil
embolization of an internal iliac artery aneurysm
Boonprasit Kritpracha, MD, and Anthony J. Comerota, MD, Toledo, Ohio
Neurologic complications after treatment of internal iliac artery (IIA) aneurysms are rare, especially if confined to one
IIA. We report a patient in whom profound right lower extremity paresis developed after unilateral right IIA coil
embolization for treatment of a 4-cm IIA aneurysm, despite the presence of a patent contralateral IIA. This case illustrates
the important, yet unpredictable, nature of pelvic blood flow to the distal spinal cord and lumbosacral plexus and the
unpredictable consequence of IIA occlusion. (J Vasc Surg 2004;40:819-21.)Spinal cord or lumbosacral ischemia that results in
paraplegia or paraparesis after infrarenal abdominal aortic
surgery is a rare but devastating complication. Its incidence
has been reported to be approximately 0.3%.1-3 Neurologic
complication is also rare after endovascular aortic aneurysm
repair (EVAR). There are case reports of patients in whom
paraplegia developed after EVAR, particularly in conjunc-
tion with internal iliac artery (IIA) occlusion.4-9 However,
unilateral IIA occlusion is thought to be safe, especially in
the presence of a patent contralateral IIA.5,10 We report a
patient in whom a unilateral IIA aneurysm was successfully
obliterated after coil embolization, but with subsequent
development of the neurologic complication of ipsilateral
lower extremity paralysis.
CASE REPORT
A 77-year-old man with chronic but progressive low back pain
underwent evaluation with magnetic resonance imaging, which
revealed a 3.0-cm right common iliac artery (CIA) aneurysm and a
4.0-cm right IIA aneurysm. A computed tomography scan con-
firmed the aneurysm (Fig 1). Both aneurysms were thought to be
asymptomatic, but pain resulting from the IIA could not be
excluded with certainty. The patient’s medical history was signifi-
cant for myocardial infarction, a 3-vessel coronary artery bypass
graft in 1988, hypertension, and gouty arthritis. The physical
examination was unremarkable except for a nontender pulsatile
mass in the right lower quadrant.
The patient underwent right IIA coil embolization performed
via the left common femoral artery approach in the angiography
suite. The anterior and posterior divisions of the right IIA together
with the right iliolumbar branch were selectively occluded (Fig 2).
The IIA aneurysm itself was also coiled. Thrombogenic agents
such as thrombin or absorbable gel sponge (Gelfoam) were not
used. The procedure was considered technically successful when
the completion arteriogram demonstrated obliteration of the right
IIA and its branches.
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patient had difficulty moving his right leg. Examination docu-
mented marked weakness of the right iliopsoas muscle and no
function of the right tibialis anterior and extensor hallucis longus
muscles. Deep tendon reflexes were absent at the right ankle, and
were diminished at the right knee. There was decreased sensation
in the lower right leg, and, in addition, urinary retention devel-
oped. Ischemia was thought to be the most likely cause of these
findings; however, the question was raised as to whether compres-
sion of the lumbar plexus was contributory. Because the patient
could benefit from correction of the right CIA aneurysm while
undergoing evacuation and decompression of the thrombosed
right IIA aneurysm, he was taken to the operating room. Evacua-
tion and decompression of the thrombosed right IIA aneurysm
were performed, with internal suture ligation of its branches,
followed by resection of the right CIA aneurysm and placement of
a CIA–external iliac artery interposition graft (10-mm externally
supported polytetrafluoroethylene). No appreciable compression
effect was observed in the pelvic cavity that could explain the
symptoms. Although there was good blood flow to the right lower
extremity, the patient’s neurologic status remained unchanged.
Creatine phosphokinase levels increased, and peaked at 3302
units/L (normal range, 24-195 units/L).
Electromyelography demonstrated a mixed sensory and mo-
tor neuropathy without signs of radiculopathy. The neurologic
deficit persisted, with only slight improvement of the right lower
extremity motor function up to 6 months postoperatively.
DISCUSSION
We have reported an unusual case of right leg paresis
after treatment of a 4-cm IIA aneurysm with coil emboli-
zation in the presence of a patent contralateral IIA.
Whether this complication could have been prevented with
operative correction is unknown, but we believe it unlikely.
Although it is not routine to ligate the branches of the IIA
when treating aneurysmal disease of that vessel, we suture
the aneurysm shut (imbricate the walls), thereby obliterat-
ing the entire lumen.
Ischemic neurologic complications after aortoiliac re-
construction are rare after unilateral IIA obliteration. Glov-
iczki et al2 identified 6 types of neurologic ischemic injury
after aortoiliac surgery, based on the anatomy of the blood
supply to the distal spinal cord, roots, and lumbosacral
plexus. Type 1 cord injury involves complete infarction of819
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gia and poor long-term improvement. Type 2 injury, or
anterior spinal artery syndrome with preservation of the
posterior spinal artery, is characterized by flaccid paraplegia
with loss of pain and temperature sensation but intact
proprioception and vibration sense. The prognosis is
guarded, with modest long-term improvement. Type 3
injury includes bilateral root ischemia with or without
patchy distal cord and conus ischemia. Most of the cord
functions are preserved, with asymmetric motor and sen-
sory deficits. Type 4 injury is unilateral plexus ischemia
Fig 1. Computed tomography scan (A) and arteriogram
with a 3.0-cm distal right common iliac artery aneurysm
Fig 2. A, Coil embolization into branches and the
arteriogram demonstrates obliteration of the aneurysm.caused by infarction of the lumbar and sacral plexus. In
patients with type 3 or 4 injury the prognosis is favorable.
Type 5 injury is a segmental spinal cord infarction that is
characterized by spastic paraplegia. Type 6 injury, infarc-
tion of the posterior column supplied by posterior spinal
arteries, is characterized by loss of proprioception and
vibratory sensation without motor deficit. The prognosis
with type 5 and 6 injuries is favorable. In our patient
ischemic neurologic symptoms developed, which appeared
distal to the nerve roots and were confirmed with an
electromyelogram that showed ischemic injury to the lum-
demonstrate a 4.0-cm right internal iliac artery aneurysm
trunk of a right internal iliac artery. B, Completion(B)main
JOURNAL OF VASCULAR SURGERY
Volume 40, Number 4 Kritpracha and Comerota 821bar plexus with nerve root preservation. These symptoms
correlate with type 4 injury, unilateral lumbosacral plexus
infarction.
The blood supply to the distal spinal cord, nerve roots,
and lumbosacral plexus has a rich collateral network extending
from the greater radicular artery to the lumbar, iliolumbar,
middle, and lateral sacral arteries. The pelvic collateral circula-
tion is especially crucial when the greater radicular artery
perfusion is compromised. However, unilateral IIA occlusion
rarely causes neurologic ischemia, because adequate blood
supply is provided from the extensive collateral network, par-
ticularly from the contralateral IIA.2,3
Studies suggest that the cause of spinal cord or lumbo-
sacral ischemia after open abdominal aortic operations is
multifactorial.1-3 Interruption of the pelvic circulation cer-
tainly has a major role in the development of such compli-
cation. Furthermore, intraoperative hypotension, emboli-
zation to the pelvic circulation, and occlusion of the
radicular artery have been identified as contributing factors.
The occurrence of neurologic complication after abdomi-
nal aortic surgery is an unpredictable and usually unpre-
ventable event.3 The incidence of neurologic injury after
EVAR is not yet defined, but is thought to be exceptionally
rare, although complications reported range from footdrop
to paraplegia.4-9 Of interest, neurologic events associated
with EVAR have occurred in patients with4,5 and with-
out6-9 IIA occlusion.
Two potential pathophysiologic processes that could
have caused the complication in our patient are distal
embolization during the procedure and ischemia resulting
from interruption of blood flow as a result of coil occlusion
of the distal branches of the IIA. We believe the latter cause,
although speculative, is more likely and fits with the more
diffuse ischemic process resulting from the procedure as
well as with the rise in creatine phosphokinase concentra-
tion as a result of ischemic injury of the iliopsoas muscle.
Furthermore, there were no other findings suggestive of
distal embolization via the pelvic circulation.
Obliteration of the IIA in conjunction with repair of
the CIA aneurysm is the usual management.10-12 Although
pelvic ischemic symptoms can occur, neurologic dysfunc-
tion is rare. The most common symptoms are hip and
buttock claudication, impotence, and colonic ischemia.
Improvement of symptoms during follow-up occurs in 20%
to 80% of patients.11 In general, recommendations are to
prevent bilateral IIA occlusion. Alternatives to IIA coil
embolization have been reported.11-14 The location of coil
occlusion appears to be important, because coil emboliza-
tion into the distal branches has been associated with a
higher incidence of pelvic ischemic symptoms.13 Although
we recommend avoiding embolization of the distal
branches of the IIA if the main trunk is normal, when
treating IIA aneurysms distal branch occlusion is requiredto obliterate collateral inflow into the aneurysm. Proximal
occlusion alone is inadequate, and puts the patient at risk
for subsequent rupture.15
This report calls attention to the importance of the
pelvic blood supply and the possibility that ischemic neu-
rologic complications can occur after unilateral IIA flow
interruption. Unilateral IIA coil embolization has the po-
tential to cause paresis, particularly with distal IIA branch
occlusion; however, this complication remains unpredict-
able.
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